INTRODUCTION
Gastric cancer (GC) is the second leading cause of cancerrelated mortality in the world (Ferlay et al., 2010) . The risk of GC varies among countries and populations (Ferlay et al., 2010) . In East Asia, high-risk countries include Korea, Japan and China, where the age-standardized incidence rate (ASR) is higher than 20 cases of GC per 100 000 inhabitants per year (Ferlay et al., 2010 ; also available from the International Agency for Research on Cancer, GLOBOCAN 2008; http://globocan.iarc.fr). Intermediaterisk countries include Malaysia, Singapore and Taiwan, and low-risk areas include India, Bangladesh and Thailand (Ferlay et al., 2010) . Chronic gastritis is considered a preceding condition in the sequential histopathological changes that lead to cancer (Correa, 1992; Miki, 2006) . Helicobacter pylori infection is accepted as the primary cause of chronic gastritis (Suerbaum & Michetti, 2002) . H. pylori infection occurs mostly during childhood and H. pylori generally remains in the stomach for life (Goh et al., 2011) . Furthermore, the International Agency for Research on Cancer has categorized H. pylori infection as a definite group I carcinogen (IARC Working Group, 1994) . Interestingly, despite the high prevalence of H. pylori infection in Africa and South Asia, the GC incidence in these areas is much lower than in other countries -the so-called African and Asian enigmas (Malaty, 2007) .
Measurement of serum pepsinogen (PG) is a reliable, noninvasive serological screening test for GC, particularly in Japan (Leung et al., 2008) . PG has been identified as a marker of gastric mucosal status, especially of mucosal atrophy (Miki, 2011) . There are two forms of PG, PG I and PG II, and both are produced by chief cells and mucous neck cells in the gastric fundus and corpus. PG II is also produced by the pyloric glands in the antrum and Brunner's glands in the proximal duodenum. Although atrophy is usually diagnosed by endoscopic biopsy, a potentially significant sampling error can occur when identifying atrophy by random biopsy because gastric mucosal atrophy can be patchy. On the other hand, PG has been used as a surrogate marker for atrophy (Kim & Jung, 2010; Sipponen & Graham, 2007) . Serum PG I and PG II are upregulated by H. pylori infection. However, because PG II exhibits a greater increase than PG I, the PG I/II ratio decreases in the presence of H. pylori. Over time, as the fundic gland mucosa is reduced, PG I levels gradually decrease, whereas PG II levels remain fairly constant. As a result, a stepwise reduction of the PG I/II ratio is closely correlated with the progression from normal gastric mucosa to extensive atrophic gastritis. Low PG I levels and PG I/II ratios have been associated with severe gastric atrophy and are frequently detected in GC patients (Kim & Jung, 2010; Miki, 2011) .
The GC risk can be assessed by the presence of H. pylori infection and gastric atrophy (Sipponen & Graham, 2007) . In particular, the combination of H. pylori serology and the measurement of PG I and PG I/II serum levels can be applied to GC screening in Japan (Leung et al., 2008; Miki, 2011) . Individuals can be classified into four groups according to the presence of H. pylori infection and PG (the so-called 'ABC method'): Group A (H. pylori-negative/ PG-negative), Group B (H. pylori-positive/PG-negative), Group C (H. pylori-positive/PG-positive) and Group D (H. pylori-negative/PG-positive) (Miki, 2011) . In general, Group D is considered the highest-risk group for developing GC, followed by Group C, Group B and Group A (Miki, 2011) . The values of PG I ¡70 ng ml 21 and PG I/II ratio ¡3 are used as cut-off points to discriminate between these groups. A meta-analysis showed that a PG I level ¡70 ng ml 21 and a PG I/II ratio ¡3 has a sensitivity of 57 %, specificity of 80 %, positive predictive value of 15 % and negative predictive value of 83 % in screening for atrophic gastritis to detect GC (Miki, 2006) .
Bhutan is a small landlocked country in South Asia, located at the eastern end of the Himalayas. It shares borders with the Republic of India and the People's Republic of China. The ASR of GC in Bhutan is reported to be quite high (24.2 cases per 100 000 population per year) compared with that of neighbouring countries such as India, Bangladesh and Thailand (Ferlay et al., 2010 ; also available from the International Agency for Research on Cancer, GLOBOCAN 2008; http://globocan.iarc.fr). In our previous study, we found that the overall prevalence of H. pylori infection in Bhutan was 73.4 % when subjects were considered to be H. pylori-positive if at least one of the following tests -rapid urease test (CLO-test), culture, histology, immunohistochemistry or H. pylori serology -showed positive results (Vilaichone et al., 2013) . The high incidence of GC in Bhutan can be attributed to the high prevalence of H. pylori infection; however, there have been no reports about the assessment of GC risk based on H. pylori infection and gastric atrophy in Bhutan. We hypothesized that the high prevalence of H. pylori infection and/or advanced gastric atrophy in the absence of H. pylori (e.g. host genetic background, diet) contributes to the high incidence of GC in Bhutan. In this study, we evaluate whether H. pylori infection and PG I and II are associated with gastric atrophy in a population from Bhutan.
METHODS
Subjects. We recruited 381 volunteers (222 female and 159 male) with dyspeptic symptoms and age greater than 16 years (range 16-99 years, mean ± standard deviation 39.6±14.9 years) over a period of 4 days (6-9 December 2010). None of the patients enrolled had a history of taking anti-secretory drugs, such as H 2 receptor blockers or protonpump inhibitors, or of H. pylori eradication therapy before the present study. The survey took place in the capital city of Thimphu (n5200) and in two rural cities within a radius of 200 km from the capital, Punakha (n5120) and Wangdue (n561). In 2005, there were 92 929 residents in Thimphu, 23 462 in Punakha and 31 135 in Wangdue (National Statistics Bureau in Bhutan, http://www.nsb.gov.bt).
Peripheral blood was collected from each subject after an overnight fast. Samples were collected into serum tubes and centrifuged within 1 h after collection. Separated sera were used for serological identification of H. pylori and measurement of PG levels. We also performed endoscopy on the same day as blood collection. Two gastric biopsy specimens from the antrum and corpus were used for histological examination. Written informed consent was obtained from all participants, and the protocol was approved by the Ethics Committee of Jigme Dorji Wangchuk National Referral Hospital.
Serological analysis of H. pylori infection and PG and CagA status. Anti-H. pylori IgG levels were quantified using an ELISA kit (Eiken) according to the manufacturer's instructions. Serum PG I and PG II levels were measured using Pepsinogen ELISA (Eiken) according to the manufacturer's instructions. Individuals with a serum H. pylori antibody titre ¢10 U ml 21 were classified as H. pylori-positive according to the manufacturer's instructions; those with PG I levels ¡70 ng ml 21 and a PG I/II ratio ¡3.0 were classified as PG-positive according to Japanese guidelines (Miki, 2011) . Serum anti-cytotoxinassociated gene A (CagA) IgG antibodies were measured using an ELISA kit (Genesis Diagnostics); concentrations ¢6.25 U ml 21 were considered positive. According to the manufacturer, the sensitivity and specificity of this kit are 96.3 % and 96.7 %, respectively.
Histology. Histological samples from antrum, corpus, and both were collected in 375, 372, and 371 subjects, respectively. All biopsy materials were fixed in 10 % buffered formalin for 24 h and embedded in paraffin. Serial sections were stained with haematoxylin and eosin and with May-Giemsa stain. The state of the gastric mucosa was evaluated according to the updated Sydney system (Dixon et al., 1996) . The degree of atrophy was classified using four grades: 0, normal; 1, mild; 2, moderate; and 3, marked; samples of grade 1 or more were considered atrophy-positive, as according to a previous report (Bornschein et al., 2012) . In addition, the stage of gastritis was assessed according to the Operative Link for Gastritis Assessment (OLGA) system (Rugge & Genta, 2005; Rugge et al., 2007) .
Statistical analysis. Data were analysed using SPSS version 19. Statistical evaluation was performed by the chi-squared test to compare discrete variables and the Mann-Whitney U-test and the ttest to compare continuous variables. Spearman rank coefficients (r) were determined to evaluate the association between PGs and gastric mucosal atrophy. Differences in prevalence in each group were analysed using the Mantel-Haenszel method. Multiple backward stepwise logistic regression analyses were performed to examine the associations of atrophy with the main predictor variables, such as age, sex, H. pylori infection and PG levels. For each variable, the odds ratio and 95 % confidence interval were calculated. A two-tailed P-value of ,0.05 was considered significant.
RESULTS

Prevalence of H. pylori infection in Bhutan
The prevalence of H. pylori infection by serology was 71.1 % (271/381). Interestingly, it significantly decreased with age (P50.001) (Fig. 1) , with prevalences of 77.1 % (84/109) for ¡29 years, 83.0 % (83/100) for 30-39 years, 59.3 % (48/81) for 40-49 years, 67.4 % (31/46) for 50-59 years and 55.6 % (25/45) for ¢60 years. This phenomenon was significant in the Thimphu area. Because the number of subjects older than 50 years in Punakha and Wangdue was insufficient to evaluate the statistical significance, this trend was not observed in these two areas. The prevalence of H. pylori infection differed among the three cities: the highest prevalence was detected in Punakha (100/120, 83.3 %), followed by Wangdue (43/61, 70.5 %) and Thimphu (128/200, 64.0 %). These numbers were analysed by the Mantel-Haenszel method to adjust for age, but the prevalence of H. pylori infection was significantly lower in Thimphu than in Punakha even after age adjustment (P50.002), and although statistically insignificant, the infection rates still tended to be lower in Thimphu than in Wangdue (P50.12). After univariate analysis, the mean age appeared to be significantly lower for H. pylori-positive subjects than for H. pylori-negative subjects (P,0.01) ( Table 1) .
Status of PG and mucosal atrophy in Bhutan
Histological findings showed that 34 cases were grade 0 for atrophy in the antrum; 225 patients had grade 1 atrophy, 106 had grade 2 atrophy and 10 had grade 3 atrophy. In the corpus, 232, 119, 20, and 1 cases were of grades 0, 1, 2, and 3 atrophy, respectively. The staging of gastritis was also assessed according to the OLGA system. Stage I was found in 59.0 % (219/371) of patients, and stage II in 27.5 % (102/ 371). Stages 0, III and IV were detected in 7.8 %, 4.9 % and 0.8 % of patients, respectively. Because stages I-IV were considered atrophy-positive, 341 patients had mucosal atrophy in the antrum and 140 patients also had mucosal atrophy in the corpus. Although the PG I level did not correlate with gastritis stages, the PG I/II ratio showed a significant inverse correlation with the atrophy score in the antrum and corpus (P,0.001). Among the 72 PG-positive patients, 70 (97.2 %) had atrophy in the antrum (Table 2) . Although 271 of the 303 PG-negative patients (89.4 %) also had atrophy in the antrum, the proportion was significantly higher for the PG-positive group than for the PG-negative group (P50.03) ( Table 2) . Furthermore, the association was even stronger in the corpus (P,0.001): 59.7 % (43/72) of the PG-positive patients had atrophy, compared to 32.3 % (97/ 300) of the PG-negative patients ( Table 2 ).
The overall prevalence of the PG-positive subjects was 19.4 % (74/381). The PG I and PG II levels were significantly higher in H. pylori-positive patients (P,0.001) (Table 1) , while the PG I/II ratio was significantly lower in H. pylori-positive subjects than in H. pylori-negative subjects (P,0.001). Therefore, the prevalence of the PG-positive status was significantly higher for the H. pylori-positive patients (P,0.001). The correlation between PG levels and H. pylori infection was especially significant in the age groups of ¡29, 40-49 and 50-59 years (P50.009, 0.02 and 0.02, respectively) (Fig. 2) . After age adjustment, the prevalence of PG-positivity showed an increase with age (P50.09), but while this correlation was statistically significant for H. pylori-negative subjects (P50.007), it was not for H. pylori-positive patients (P50.13).
To evaluate predictive factors for the presence of atrophy, we performed a multivariate analysis. Results from a multiple logistic regression analysis examining the association of atrophy with various risk factors are shown in Table 3 . In the antrum, older age and H. pylori infection were independent risk factors for the development of atrophy (P50.002 and P,0.001, respectively); the PG level was also significantly associated with atrophy in the corpus (P50.003).
ABC method used for GC screening
Subjects were classified into four groups according to H. pylori and PG seropositivity: Group A (H. pylori-negative/ PG-negative), Group B (H. pylori-positive/PG-negative), Group C (H. pylori-positive/PG-positive) and Group D (H. pylori-negative/PG-positive). Group B (205/381, 53.8 %) was the most dominant, followed by Group A (102/381, 26.7 %), Group C (66/381, 17.3 %) and Group D (8/381, 2.0 %). The distribution of these four groups in each age category is shown in Fig. 3 ; the age-dependent difference appeared to be significant (P,0.001). Overall, the PGpositive rate among the H. pylori-positive subjects was 24.3 %. The proportional distribution of the PG-positive subjects in the H. pylori-positive group was 22.6 %, 16.8 %, 29.1 %, 29.0 % and 40.0 % for the age categories of ¡29, 30-39, 40-49, 50-59 and ¢60 years, respectively. It was significantly higher for patients older than 60 years than for those in the 30-39 years category (40.0 % vs 16.8 %, P50.01).
Status of serum CagA antibody
To confirm the results of the serum H. pylori IgG ELISA, we measured serum CagA antibody levels because patients can potentially remain positive for CagA antibody longer than for other anti-H. pylori antibodies (Shiota et al., 2010) . We selected 30 samples to test the levels of CagA antibody. Five samples were found positive by H. pylori serology, as well as by the rapid urease test, culture and histology, while five samples were negative by all four tests. Ten samples were serum H. pylori antibody-positive but H. pylori-negative by the rapid urease test, culture and histology. Another 10 samples were serum H. pylori antibody-negative but H. pylori-positive by at least one of the other tests (rapid urease test, culture or histology). All five samples positive by the four tests were also positive for the serum CagA antibody. Four out of five all-negative samples were also serum CagA antibody-negative. Eight out of 10 samples positive for the serum H. pylori antibody but negative by other tests were positive for the serum CagA antibody. Among the 10 samples negative for the serum H. pylori antibody but positive by at least one other test, seven samples were negative for the serum CagA antibody.
DISCUSSION
The ASR of GC in Bhutan is reported to be quite high (24.2 cases per 100 000 population per year) (Ferlay et al., 2010 ; also available from the International Agency for Research on Cancer, GLOBOCAN 2008; http://globocan.iarc.fr), although the reason for such a high incidence of GC is not known. Bhutan has no national guidelines or recommendations for GC screening. Therefore, a mass screening program for detection in this population with a high risk for GC is necessary. The risk of developing GC can be categorized by the combination of H. pylori Fig. 2 . Age-related positive PG status among the 381 H. pyloripositive and -negative volunteers from Bhutan. PG I and II concentrations were determined by ELISA. Individuals with PG I levels ¡70 ng ml "1 and a PG I/II ratio ¡3 were classified as PGpositive. The PG-positive status was significantly higher in H. pylori-positive subjects than in negative subjects, especially in the age categories of ¡29, 40-49 and 50-59 years.
H. pylori (+) H. pylori (-)
infection and the PG level (Miki, 2011; Sipponen & Graham, 2007) . However, the applicability of an ELISA kit for H. pylori infection and PG detection in Bhutan has not been examined.
In our previous study, we found that the overall prevalence of H. pylori infection in Bhutan was 73.4 % when subjects were considered to be H. pylori-positive by at least one of the following tests: rapid urease test (CLO test), culture, histology, immunohistochemistry and H. pylori serology (Vilaichone et al., 2013) . The serological test showed significantly higher positive rates than the CLO test, culture, histology and immunohistochemistry (P,0.001, P,0.001, P,0.01 and P,0.01, respectively) (Vilaichone et al., 2013) . Therefore, we examined the application of an ELISA kit (manufactured by Eiken Company in Japan) based on a Japanese H. pylori strain for the detection of H. pylori infection in Bhutan. The sensitivity and specificity of the kit for the Japanese population have been reported to be 95.2-100 % and 76.2-80.0 %, respectively (Fujioka & Tokieda, 2000; Matsuo et al., 2001) . H. pylori antibody titres varied greatly depending on the test kit used (Burucoa et al., 2013; Miki, 2011) . In our separate study, 334 Bhutanese samples were examined by H. pylori culture, the rapid urease test and histology. We found that the sensitivity and specificity of the ELISA kit for the Bhutanese population were 94.8 % and 70.7 %, respectively, comparable with the results obtained in Japan. Furthermore, in this study we measured anti-CagA antibody titres using the CagA ELISA kit described above. Among the 10 samples positive for the serum H. pylori antibody but negative by the rapid urease test, culture and histology, eight samples were positive for anti-CagA antibody. This suggests that most of the data on H. pylori serology were reliable. However, for future studies it might be preferable to develop a domestic ELISA kit using H. pylori strains obtained in Bhutan.
In the study of the Japanese population, Group A (73.1 %) was found to be the most dominant, followed by Group B (16.3 %), Group C (9.3 %) and Group D (1.0 %) (Miki, 2011 ). In the current study of the Bhutanese population, the rates of Group B (53.8 %) and Group C (17.3 %) were higher than those obtained in Japan (Miki, 2011) . The proportion of Group C was approximately 20 % in those aged ¡29 and 30-39 years in Bhutan, which was higher than in Japan (¡5 %) (Yamaoka & Nakajima, 2009 ). Furthermore, the prevalence of PG-positive subjects in Bhutan (19.4 %) was also higher than in Chinese, Malaysian and Indian populations in Singapore (6.8 %, 6.3 % and 14.2 %, respectively) (Ang et al., 2005) . This suggests that the high incidence of GC can be attributed to the high-risk gastric mucosal status in Bhutan. Furthermore, PG-positive rates in Bhutan were higher even in the younger population. It is possible that the advanced atrophy in young people contributes to the high incidence of GC in this country. In addition, gastritis staging according to the OLGA system showed that the Fig. 3 . Age-related distribution of H. pylori and PG status among the 381 volunteers from Bhutan. Subjects were classified into four groups according to the results of the two serological tests for H. pylori and PG detection: Group A (H. pylori-negative/PG-negative), Group B (H. pylori-positive/PG-negative), Group C (H. pylori-positive/PG-positive) and Group D (H. pylori-negative/PG-positive). There was a significant age-related difference in the distribution of the four groups.
proportion of stages I and II gastritis was high when Bhutan was compared with the USA, where 74.7 % (328/ 439) of the population was stage 0 (Rugge et al., 2007) . Interestingly, the prevalence of H. pylori infection was high in India and Bangladesh, which are located near Bhutan, despite the low incidence of GC (Miwa et al., 2002) . These differences can be attributed to differences in ethnic genetic background (i.e. the Bhutanese are mainly of East Asian origin, whereas those from India are mainly of IndoEuropean origin), including variations in gastric acid secretion and genetic polymorphisms in proinflammatory cytokines (Ang et al., 2005; Miwa et al., 2002) . In addition, it is possible that the virulence of H. pylori strains is different in Bhutan and India. It has been reported that strains from India, which possess mainly the Western-type CagA (Mukhopadhyay et al., 2000) , are less virulent than the East Asian-type CagA strains (Yamaoka, 2010) ; H. pylori strains in Bhutan might possess the East Asian-type CagA. A study to investigate virulence factors of H. pylori strains in Bhutan is now in progress. The genetic diversity of infective H. pylori strains, as well as environmental factors such as personal hygiene and dietary habits, are also thought to contribute to the geographical differences in the prevalence of H. pylori.
In the three areas of Bhutan investigated in the current study, the highest prevalence of H. pylori infection was found in Punakha, followed by Wangdue and Thimphu. According to the National Bureau in Bhutan, Thimphu is the most developed city of the three (National Statistics Bureau in Bhutan, http://www.nsb.gov.bt). For example, the main source of drinking water in Thimphu is indoor tap water (48.6 %). On the other hand, it is a less frequent source in Punakha (17.2 %) and Wangdue (12.6 %), where the main source of drinking water is outdoor water pipes. Likewise, the main type of toilet facility in Thimphu is an independent flush toilet in the house (39.6 %). These are less common in Punakha (13.4 %) and Wangdue (8.9 %), where the pit latrine is a major type of toilet. Household size has also been reported to be a risk factor for a high H. pylori infection rate (Azevedo et al., 2009; Goh et al., 2011) . In Bhutan, the national average household size is 4.6 persons; in Thimphu and in Punakha it is 4.6 persons, and in Wangdue, 4.5 persons. Low family income is also associated with high H. pylori infection rates (Grad et al., 2012) . Although we could not obtain information on family incomes for each area, 58.9 % of subjects in Thimphu are reported to be employed in industry or service, whereas 61.1% in Punakha and 49.1% in Wangdue work in the agriculture sector (National Statistics Bureau in Bhutan, http://www.nsb.gov.bt). Altogether, sanitary conditions but not household size correlate with H. pylori infection rates in Bhutan. These findings support the notion that environmental factors, including poor living conditions, are associated with higher H. pylori infection rates (Azevedo et al., 2009; Goh et al., 2011). Although the prevalence of H. pylori infection in Bhutan decreased with age, we need to be cautious about the decreasing infection rate. The extent of advanced atrophy and intestinal metaplasia is no longer ideal for the growth of H. pylori (Asaka et al., 1994; Craanen et al., 1992) . With the establishment of H. pylori infection, the serological test for infection becomes positive (Group B; H. pyloripositive/PG-negative), and as the infection spreads, the PG test also turns positive (Group C; H. pylori-positive/ PG-positive). Intestinal metaplasia develops and spreads in the presence of atrophic gastritis, leading to a reduction of H. pylori load in the stomach, which results in negative H. pylori serology (Group D; H. pylori-negative/PG-positive) (Ohata et al., 2004) . Thus, Group D comprises subjects with metaplastic gastritis. Therefore, negative H. pylori serology does not rule out the possibility of previous exposure to the infection, especially for the elderly. In fact, Group D was found in patients older than 60 years. Nevertheless, Group A was found in 33.3 % of this age category. As described above, these patients were also negative for serum CagA antibodies, suggesting that the majority of the Group A population are true negative for H. pylori infection. The use of antibiotics in Bhutan might also affect the infection rate. Antibiotics are frequently used to treat any infectious disease in Bhutan (Sethi et al., 2013) . Therefore, H. pylori could be eradicated during antibiotic therapy directed towards other infectious diseases. Longitudinal prospective studies are necessary to further clarify H. pylori infection rates in Bhutan.
Our study had several limitations. Based on GC screening conducted in Japan, we used PG I ¡70 ng ml 21 and PG I/ II ratio ¡3.0 as cut-off values (Miki, 2011) . Variable cutoff values for PG I and the PG I/II ratio have been applied in previous studies (Brenner et al., 2007) , but a metaanalysis showed that a PG I level ¡70 ng ml 21 and PG I/II ratio ¡3 had a sensitivity of 57 % and specificity of 80 % in screening for atrophic gastritis to detect GC (Miki, 2006) . However, the serum PG level can be affected by ethnic background. In fact, the prevalence of low PG levels was highest in the Indian compared with the Chinese and Malay populations, even after adjustment for sex and H. pylori prevalence (Ang et al., 2005) . This showed that the serum PG criterion cannot be used for GC screening in the Indian population (Fock et al., 2008) . Other factors, such as age, sex, height, body weight, body surface area, smoking and drinking habits, might be related to PG I and PG II levels (Kim & Jung, 2010) . Therefore, different cut-off values used in different studies might affect the sensitivity and specificity of the results (Brenner et al., 2007; Leung et al., 2008) . In the Chinese population, the cut-off values for PG I and the PG I/II ratio used for the effective detection of atrophic gastritis were 82.3 ng ml 21 and 6.05, respectively (Cao et al., 2007) . In this study, the PG I/II ratio significantly inversely correlated with atrophy score, especially in the corpus. Multiple logistic regression analysis also showed that the PG status was significantly associated with the presence of atrophy in the corpus. We found that the PG test had high specificity for the detection of atrophy (94.1 % and 87.5 % in the antrum and corpus, respectively); however, the sensitivity of this test was low (20.5 % and 30.7 % in the antrum and corpus, respectively). Nevertheless, PG screening deserves further evaluation as a non-invasive test, and future studies are needed to define the optimal PG cut-off values for GC screening in Bhutan. In addition, although the infection rates were found to be associated with socioeconomic status in each area, more detailed information on each individual is necessary, because an intra-familial infection route has also been suggested (Goh et al., 2011) . Unfortunately, we could not obtain information on familial relationships, which could have helped elucidate H. pylori infection routes in Bhutan.
In conclusion, we found that the high incidence of GC in Bhutan can be attributed to a high prevalence of H. pylori infection and advanced gastric mucosal atrophy. Serum PG levels were associated with mucosal atrophy in Bhutan, similar to in other countries. In Bhutan, the incidence of GC is quite high when compared with that in neighbouring countries. Therefore, this country could be a good model for a pilot programme for the early detection of and preventive interventions in GC.
